This paper compares the likely consumer benefits of higher quality with the potentially greater production costs that result from increased not-for-profit activity in a nursing home services market area. The comparison of consumer benefits and costs is made possible by observing empirically how an increased market penetration of not-for-profit facilities affects the use of private-pay nursing home care. Increased (decreased) use of nursing home care suggests that the consumer benefits associated with additional notfor-profit nursing homes are greater (less) than consumer costs. The empirical results indicate that, from a consumer's perspective, too few not-for-profit nursing homes may exist in the typical market area of the United States. The policy implication is that more quality of care per dollar might be obtained by attracting a greater percentage of notfor-profit nursing homes into many market areas.
Ownership Form and Consumer Welfare: Evidence from the Nursing Home Industry This paper compares the likely consumer benefits of higher quality with the potentially greater production costs that result from increased not-for-profit activity in a nursing home services market area. The comparison of consumer benefits and costs is made possible by observing empirically how an increased market penetration of not-for-profit facilities affects the use of private-pay nursing home care. Increased (decreased) use of nursing home care suggests that the consumer benefits associated with additional notfor-profit nursing homes are greater (less) than consumer costs. The empirical results indicate that, from a consumer's perspective, too few not-for-profit nursing homes may exist in the typical market area of the United States. The policy implication is that more quality of care per dollar might be obtained by attracting a greater percentage of notfor-profit nursing homes into many market areas.
As is the case with many other health care industries, organizations with different ownership forms characterize the nursing home industry in the United States. National estimates indicate that 66% of all nursing homes are organized on a for-profit basis; private not-for-profits make up another 27% of all nursing homes, and public nursing homes account for the remaining 7% (CMS 2003) . 1 The mixture of ownership forms in the nursing home industry has led to some disagreement among health care analysts and policymakers over which type is better from a societal point of view. One view contends that all nursing home care should be provided by not-for-profit organizations. The main argument is that for-profit institutions sacrifice quality of care so their owners can earn greater profits. Evidence of inferior care in forprofit nursing homes often is cited in support of this contention. Himmelstein and Woolhandler (2004, p. 1) summarize this position well within the context of hospital services by noting that ''investor-owned health care embodies a new value system that eradicates any vestige of the community roots and Samaritan traditions of hospitals, makes doctors and nurses into instruments of investors, and views patients as commodities.''
The contrarian view, however, maintains that all nursing home care should be delivered in a for-profit setting. For-profit medicine is argued to encourage entrepreneurship, innovation, and lower costs of providing nursing home care. The lure of greater profits provides a powerful incentive for health care providers to satisfy the demands of consumer-patients by offering the best care at the lowest possible price, particularly when markets are sufficiently competitive. Evidence of higher production costs in not-for-profit nursing homes often is used to support this for-profit perspective.
In this paper, we consider a relatively new perspective that argues a mixture of ownership forms in health care industries may serve to balance simultaneously quality and cost concerns. That is, in isolation each type of organization may face an opposite incentive with respect to costs and quality of care. However, the competition among the different ownership types brings about a balancing of costs and quality in line with consumer welfare.
Our paper builds on this perspective by developing and conducting an empirical test to assess whether the typical nursing home market currently possesses the optimal mix of for-profit and not-for-profit organizations from the consumer's perspective. The empirical analysis suggests that not-for-profit nursing homes are under-represented in most market areas of the United States. In the next section, we discuss the theoretical and empirical background on the economics of ownership differences. This discussion is followed by an explanation of how we conduct the empirical test. The fourth section describes the data and sample used in the empirical analysis. The fifth section presents the empirical findings and the sixth offers some policy implications. The paper ends with a summary and some conclusions.
Theoretical and Empirical Background on Ownership Differences
To account for a mixture of ownership forms in health care industries, Arrow (1963) points out that medical care is a complex personal service and considerable uncertainty surrounds quality of care. Uncertainty places consumers in a vulnerable bargaining position when negotiating with health care providers, particularly when the latter are organized on a for-profit basis and possess relatively more information about quality. The general idea is that imperfectly informed consumers perceive for-profit organizations as possibly skimping on the quality of care they provide because of the financial incentive for-profit providers face to satisfy the demands of residual claimants for maximum profits. This concern is particularly worrisome in the case of non-contractible quality because of measurement and enforcement issues. 2 In contrast, nonprofit organizations confront ''softer'' incentives to compromise the quality of care they provide (Glaeser and Shleifer 2001) . Nonprofit incentives are blunted because a nonprofit organization is forbidden ''from distributing any profits it earns to persons who exercise control over the firm, such as its members, officers, directors, or trustees'' (Hansmann 1996, p. 228 ). This has come to be known as a non-distribution constraint. Nonprofit organizations are legally required to dispense their residual earnings for the express educational, charitable, or religious purposes for which they were formed. For example, nonprofit nursing homes are allowed to use their surplus earnings to enlarge their facilities or provide more services. Thus, the non-distribution constraint implies that nonprofit organizations do not face the same pressure from residual claimants, as for-profits do, to exploit any informational asymmetries that may exist. Instead, the nonprofit designation often serves as a signal that quality of care will not be sacrificed for the sake of profits. 3 Following this line of reasoning, economic theory suggests that an isolated nonprofit health care organization may offer higher levels of quality than an otherwise comparable for-profit organization. Within the context of nursing home care, empirical studies generally have supported this theory. As Hansmann (1996, p. 241 ) notes: ''Nursing care, in particular, is arguably an industry where the potential for customer exploitation is large and is not always adequately dealt with by regulatory and reputational constraints on for-profit firms.'' Representative of the empirical literature, Harrington et al. (2001) use a large sample of nursing facilities for 1998 and examine whether quality of care varies systematically across nursing homes of different ownership structures. As a measure of quality, the authors use the number of deficiencies, as revealed by state inspections, at the nearly 14,000 nursing homes in their sample. According to their results, investor-owned nursing facilities average 5.89 deficiencies per home compared to 4.02 at not-for-profit homes, and 4.12 at public nursing homes. After controlling for other determinants of quality, such as patient case mix, the authors find that a for-profit nursing home is associated with .68 more deficiencies than an otherwise comparable not-for-profit nursing home. Chou (2002) takes the analysis a step further by comparing the effect of ownership status on the quality of nursing home care in the presence and non-presence of asymmetric information. Chou measures quality of care by mortality and several adverse health outcome measures (decubitus ulcers, dehydration, and urinary tract infection). Asymmetric information is defined to exist when nursing home residents have no spouse or child visiting within a month after admission. Chou argues that nursing home residents are usually frail and disabled; therefore, family members often serve as representatives to monitor or evaluate their quality of care. Chou's empirical findings prove to be very interesting. The results for two of the four quality indicators suggest that not-for-profit nursing homes provide better quality care than for-profits when asymmetric information exists. That is, when the residents lack family members to monitor their services, forprofit nursing homes face less incentive to maintain the quality of care. Chou's empirical results support the theory that for-profit nursing homes practice opportunistic behavior and sacrifice quality of care for more profits when asymmetric information exists.
Property Rights and Principal-Agent Problems
However, given the possible attenuation of property rights caused by the non-distribution constraint, economists are quick to point out that nonprofit organizations are also likely to face a more severe principal-agent problem. In particular, the absence of a residual claimant with a financial interest in the organization means that no one individual, or group of individuals, has strong incentives to monitor the behavior of the organization. Therefore, in a nonprofit health care organization, the divergence between the interests of the principal(s) and the agent(s) often leads to the inefficient production and provision of medical care services. This is because unconstrained managers of not-for-profit organizations will be more inclined to pursue personal goals and objectives, which are likely to conflict with minimum cost production, ceteris paribus. For example, decision makers in not-for-profit nursing homes may use any residual earnings to pursue the five ''Ps'' of increased power, prestige, pay, perquisites, and patronage (Santerre and Neun 1993) . This type of expense preference behavior is consistent with not-for-profit decision makers and other stakeholders, such as residents and workers, receiving personal utility from higher levels of structural quality, including such things as large staffs, beautiful sunrooms, and plush office accommodations. Quality-enhancing behavior of that kind may improve care, but most certainly results in higher costs and prices (Newhouse 1970) . Thus, property rights theory predicts that, in isolation, a nonprofit health care organization produces care at higher costs than an otherwise comparable for-profit organization. It is unclear theoretically if the higher costs are fully justified by any quality of care improvements. 4 Studies concerning production efficiency in the nursing home industry tend to confirm this prediction of property rights theory. For example, Nyman and Bricker (1989) compare the technical efficiency of not-for-profit and for-profit nursing homes. Technical efficiency exists when a given amount of output is produced with the fewest inputs. The authors use data envelopment analysis to measure technical efficiency and multiple regression analysis to identify the reasons why technical efficiency varies across a sample of Wisconsin nursing homes. Nyman and Bricker's findings indicate that for-profit nursing homes employ 4.5% fewer inputs per patient day than otherwise comparable not-for-profit homes. The general conclusions of this study have been corroborated by a host of studies including Nyman, Bricker, and Link (1990) , Fizel and Nunnikhoven (1992) , Chattopadhyay and Heffley (1994) , and Rosko et al. (1995) .
While theory tends to be unambiguous in predicting that an ''isolated'' not-for-profit organization produces medical care with higher quality and greater production costs than an otherwise similar for-profit organization, not-for-profit and for-profit organizations rarely operate in isolation. Weisbrod (1988) notes that a mixture of ownership types exists because some people are reasonably informed and find attractive the relatively low prices offered by for-profits. Glaeser and Shleifer (2001) point to forprofits and not-for-profits satisfying heterogeneous demands for quality. Specifically, not-for-profits offer high quality at high prices and for-profits enter the market to fill demands for lower quality. Grabowski and Hirth (2003) hypothesize that competition among for-profit and notfor-profit organizations benefits society. They predict that competitive spillover effects from not-for-profits lead to a higher quality of care in for-profit nursing homes. In support of their theory, they find empirical evidence indicating that a marginal increase in the notfor-profit market share improves for-profit, and overall, nursing home quality. Moreover, Grabowski and Hirth, and much earlier Tuckman and Chang (1988) , note that competitive spillovers from for-profits may influence the behavior of not-for-profit nursing homes. In particular, they argue that competition from for-profit organizations limits the production inefficiency of not-forprofits. Production inefficiency is limited because not-for-profits have to be more concerned with the costs of producing medical care when facing competition from the more cost-conscious for-profit organizations. 5 Tuckman and Chang show empirically that competition from for-profits lowers notfor-profit nursing homes' spending on services provided. Grabowski and Hirth conclude that, ''if non-profits have a competitive advantage in trustworthiness while for-profits have greater incentives for efficiency, intersectoral competition can yield better outcomes than a market consisting exclusively of one type of firm,' ' (p. 19) .
It should be clear from the previous discussion that the theoretical literature regarding ownership differences has evolved considerably over time. The most recent perspective is that a mixture of ownership forms may serve to balance both quality and cost concerns in health care organizations. Missing from this literature, however, is an empirical analysis to determine whether the optimal mix of not-for-profit and for-profit nursing homes currently exists in the typical market area. Public policy might change the mixture if the empirical analysis finds that one type of ownership is under-represented from a consumer or societal perspective. The theoretical basis of our empirical analysis is presented in the following section.
Conceptual Model Behind the Empirical Test
Svorney (1987) provides the underlying model used to test the consumer welfare implications of the mix of for-profit and not-for-profit nursing homes in a geographical market. She examines the role of professional interests in establishing physician licensure. Svorney notes that physician licensure potentially raises costs through higher wages because it acts as an entry barrier, but, she emphasizes, it also may provide greater benefits in the form of quality assurance. The ultimate test of the efficiency of professional licensure, she argues, depends on whether the favorable demand response outweighs the undesirable supply response. For example, if the benefit of quality assurance causes demand to increase (i.e., shift the demand curve to the right) more than higher wages cause supply to decrease (i.e., shift the supply curve to the left), then the utilization of physician services increases, and this reflects the net benefit that physician licensure offers. 6 Hence, one may observe the impact of a regulation (or type of institution) on the use of a particular good or service, and from that draw an inference about its effect on welfare.
The consumer welfare implications of a mix of health care organizations with different ownership forms can be analyzed in a similar manner. For example, and in the context of our research, suppose we are comparing two similar nursing home markets that differ in the following respect: for-profit facilities completely dominate market area ''A,'' whereas an equal distribution of market shares across for-profit and not-for-profit facilities characterizes market area ''B.'' Figure 1 presents a graphic exposition of this comparison for a competitive marketplace.
It should be noted at the onset that the initial conditions in Figure 1 are completely hypothetical; however, they are based on the stylized facts, presented previously, that isolated not-for-profit nursing homes produce care with higher quality because of the non-distribution constraint, but also may incur greater expenses because of the lack of a property rights incentive. We simply are advancing an empirical test that allows comparison of the benefits of any greater quality of care to the potentially higher costs of production in not-for-profit nursing homes. In fact, if ownership mix does not matter in terms of quality of care and costs of production, then the empirical test will reveal that the two markets do not differ as discussed later.
In Figure 1 , the curves D A and S A represent the demand for and supply of nursing home care in market A, where for-profit facilities completely dominate. Similarly, the curves D B and S B represent the demand and supply for nursing home care in area B, where both for-profit and not-for-profit nursing homes equally share the market. Notice that Q A and Q B measure the market-clearing quantity of nursing home care in markets A and B, respectively. 7 Given the different ownership mixes, the two markets may differ in two principle respects, ceteris paribus. First, a greater demand for nursing home care may exist in market area B because of the increased quality assurance resulting, directly or indirectly, Figure 1 . Illustration of the possible impact of not-for-profit organizations in a market area (the assumption is that market A is dominated by for-profit institutions and market B is characterized by an equal share of for-profit and not-for-profit facilities) through competitive spillover effects from the greater prevalence of not-for-profit nursing homes. The demand curve in market area B also may be greater because of qualitymaximizing behavior in not-for-profit nursing homes. The greater quality (both actual and perceived) is captured by demand curve D B in Figure 1 . Finally, the demand for nursing home care may be greater in market area B if consumers value variety, which a mixture of for-profit and not-for-profit nursing homes provides (Glaeser and Shleifer 2001) . In all of these cases, the greater demand reflects that residents, who otherwise would have remained in their own homes and received either formal or informal home care services, now are attracted to the nursing home marketplace because of the higher quality or variety that is offered due to the increased percentage of notfor-profit nursing homes.
Second, the supply of nursing home care may be lower in area B because of the higher production costs that result from the diminished property-rights incentives, which in turn are due to a greater percentage of notfor-profit nursing homes operating in the market. In addition, market B may have a lower supply of nursing home care because of the higher costs associated with producing better quality. Higher production costs are reflected in supply curve S B in Figure 1 . However, we cannot overlook that not-forprofit nursing homes are exempted from paying corporate income, property, and sales taxes. To the extent that tax exemptions lower the variable costs of production, they lead to an increased supply of nursing home care in market B. Because the demand (quality) effect is assumed to be stronger than the cost effect in our example as drawn in Figure 1 , the equilibrium quantity of nursing home care, Q B , is greater in market B than market A. This suggests that an increase in the not-for-profit market share provides more benefits than costs at the margin. In contrast, if the supply reduction outweighs the demand increase, then the quantity of nursing home care will be lower, indicating that the cost of an increase in the not-for-profit market share is greater than the benefit at the margin. That is, the benefit of higher quality does not compensate for the greater costs.
For this analysis, it is not necessary that prices be equal across for-profit and not-forprofit providers. The general idea is that, because of competitive spillovers, a greater percentage of not-for-profit (or for-profit) nursing homes has the potential of influencing both the average price and utilization rate of nursing home care in a marketplace. It is still likely that some consumers who value lower prices will accept low quality, while others who value high quality will pay more dearly. But given that for-profits may skimp on quality because of the economic incentive to do so when consumers are uninformed, having a greater percentage of not-for-profits in a market puts pressure on for-profits to raise their level of quality. That is, although some consumers may be willing to pay for higher quality, for-profits can make even greater profits by reducing quality below the perceived level in the face of asymmetric information when not-for-profits are less dominant. An increased presence of not-forprofits reduces the likelihood that for-profits sacrifice quality for higher profits.
Similarly, a greater percentage of for-profits in a market creates incentives for not-forprofit nursing homes to mind the financial bottom line more diligently. Not-for-profit nursing homes will be unable to compete if their prices are not justified by their quality offerings because they are maximizing organizational slack, for example. This potential balancing of market costs and benefits that a mixture of for-profits and not-for-profits brings to the market results in a more efficient amount of nursing home care compared to a market where for-profit or not-for-profit nursing homes operate solely or dominate the market. In short, the competitive spillovers from the different ownership types result in a better overall balancing of costs and benefits in the marketplace.
Thus, the analysis suggests that we can examine the impact of ownership mix on utilization to infer its consumer welfare implications. More specifically, the test can be conducted by observing the impact that the not-for-profit (or for-profit) market share has on nursing home utilization, while carefully controlling for a host of other supply and demand factors. This approach of focusing on utilization, as a gauge of consumer welfare, offers two advantages to the researcher.
First, assuming all other factors are held constant, marginal changes in utilization reflect how consumer benefits from any quality adjustments compare to any concomitant changes in consumer prices that result from adjustments in not-for-profit activity. Consequently, the net benefit associated with any change in quality can be inferred from the empirical analysis. Given the difficulty of directly measuring the consumer benefits and costs of quality improvements in practice, indirect inference is particularly attractive and valuable. Second, data for quality are unnecessary to perform this test. As Glaeser and Shleifer (2001, p. 107 ) note: ''Even when markets are divided between for-profit and non-profit firms, it will be difficult to distinguish empirically between the quality of their output. The reason is that both types of firms may well produce output of the same contractible quality, but non-profit firms would choose higher non-contractible quality. To the extent that non-contractible quality is hard to put in a contract and verify in court, it may also be difficult for an econometrician to measure.'' Equation 1 represents the general reducedform model used in the forthcoming statistical estimations. In equation 1, Q i represents the equilibrium quantity of nursing home care in market i; NPS i represents the market share held by not-for-profit nursing homes in market i; D ij is a vector of j additional variables that are expected to influence the demand for nursing home care in market i; and S ik is a vector of k additional variables hypothesized to affect the supply of nursing home care in market i. The error term, m i , is assumed, for now, to be independent and normally distributed with constant variance and a mean of zero (constant terms and/or fixed effects in equation 1 have been suppressed for algebraic convenience).
The sign of b 1 , the coefficient estimate on the ownership mix variable, indicates whether not-for-profit nursing homes are over-or under-represented from a consumer's perspective. If b 1 . 0, then a marginal increase in the not-for-profit nursing home market share generates more consumer benefits than costs at the margin. Hence, not-for-profit organizations are under-represented from a consumer's perspective. Conversely, if b 1 , 0, then increased not-for-profit penetration produces more costs than benefits to consumers.
Of course, we cannot rule out the possibility that demand or supply effects may not occur in practice. For example, consumers may not value the signaling and/or better quality offered by not-for-profits. If so, the supply effect solely determines the influence of the ownership mix on consumer welfare. Another possibility is that ownership mix does not matter at all to consumers. For example, for-profit and not-for-profit nursing homes may satisfy entirely different demands for quality, and cross-price effects across the two submarkets may be absent. If that is the case, the empirical results will show a statistically insignificant relation between the ownership mix variable and utilization. However, a statistically insignificant relation also may indicate that the observed ownership mix maximizes consumer welfare (i.e., marginal benefit equals marginal cost). The empirical results will be inconclusive in that case.
It should be noted that we are not alone in using quantity adjustments as a barometer of consumer welfare in the health care industry. For example, Abraham, Gaynor, and Vogt (2005) use quantity information to view how the market entry of new hospitals affects consumer welfare. They find that entry of the second and third firms increases quantity, which allows them to infer that market entry increases consumer welfare in the hospital services industry. Santerre and Vernon (2006) use information on the use of various types of hospital services to infer how ownership mix affects consumer welfare. They find that from a consumer perspective, nonprofit hospitals are over-represented in the inpatient sector, whereas for-profit hospitals are over-represented in the outpatient sector of the typical hospital services market.
Data and Empirical Test
Data were gathered for each of the 2,939 nursing home markets in the United States to implement our ownership-welfare test. Because of missing data, 2,573 market observations were used in the empirical analysis. In our test, the county is assumed to be a reasonable approximation of the relevant geographical market for nursing home care. Previous studies support the county as a proxy for the relevant geographical market in the nursing home industry (e.g., Nyman 1994; Cohen and Spector 1996; Grabowski and Hirth 2003; Gulley and Santerre 2003) . The data used in our empirical analysis are for the year 1996, or as close to that year as possible, and come from four different sources. Table 1 reports the mean value, standard deviation, and data source for each of the variables used in our empirical analysis.
The conceptual model indicates that a measure of nursing home care utilization, or (interpolated 1990, 2000) .09
.020 ARF Female unemployment rate (interpolated 1990, 2000) . .148
.042 ARF Proportion of pop. 85 and older as a fraction of percent elderly (interpolated 1990, 2000) . quantity, Q i , is necessary to conduct the empirical test. Because our analysis, as reflected in Figure 1 , assumes flexible prices, we measure utilization with two variables. The first measure is the number of privatepay nursing home residents divided by the number of people age 65 years and older in each county. This allows us to control for the size of the market across observations. For comparative purposes, we also examine how not-for-profit market penetration influences the use of nursing home care by Medicaid recipients. Hence, our second measure of utilization is the number of Medicaid residents per 10,000 elderly people in the county. Nursing homes are reimbursed at an administered rate by state governments when providing care to Medicaid residents. The impact of greater not-for-profit market penetration on the use of nursing home services by Medicaid recipients is unclear a priori, and depends on the net effect of three influences.
First, as a Scanlon (1980) type dual-market model predicts, Medicaid residents may be squeezed out of nursing home beds if private demand grows because of greater quality offered by not-for-profit nursing homes, assuming the Medicaid reimbursement rate remains constant. Second, that same model predicts that higher quality-induced marginal costs result in fewer nursing home services supplied to Medicaid recipients for a given Medicaid reimbursement rate. These first two influences suggest that increased not-forprofit penetration leads to less use of nursing home care by Medicaid recipients, all other factors held constant. 8 However, Medicaid recipients personally face a zero out-of-pocket price, so they essentially ''vote with their feet'' when choosing among nursing home care and other alternatives, such as home health care. As a result, any change in nursing home care use by Medicaid recipients reflects only their demand effect and not any personal cost effect resulting from increased not-for-profit activity. This ''vote with their feet'' mechanism conflicts with the two prior influences because it implies that greater not-for-profit penetration increases the use of nursing home care by Medicaid beneficiaries. The potential magnitude of this third influence depends on: 1) how much excess capacity exists in the industry at the prevailing Medicaid reimbursement rate and; 2) the number of Medicaid-eligible individuals relative to the number already receiving nursing home services in the market area.
As previously mentioned, in an effort to isolate the impact of ownership mix on consumer welfare, we also must control for any other factors that might result in utilization differences across market areas. Otherwise, the omission of variables that are correlated with both ownership mix and the number of residents could lead us to draw incorrect inferences from our empirical results. Following the conceptual model, these other influences are broken down into the aforementioned demand-side variables, D j , and supply-side variables, S k . The demandside variables affecting use of nursing home care include: public nursing home share, population (in natural logs), population density, the median income (in natural logs), the poverty rate, the percentage of the population age 65 years and older, the ratio of the population age 85 years and older to the population age 65 years and older, the percentage of the population that is white, the percentage of the female population unemployed, the percentage of the female population divorced, and the number of doctors and hospitals per capita. 9 These demand-side variables are intended to control for differences in the willingness and ability to purchase nursing home care across market areas. Except for a few, the rationale for including most of these demandside variables should be self-evident. The female unemployment and divorce rates are intended to capture the availability of informal care outside nursing facilities. The number of doctors and hospitals per capita serve to capture potential referral sources. Given that the market share of public nursing homes is relatively low and has been relatively constant over time (at about 6% from 1986 to 2005), it is assumed to be exogenously determined. That is, local and state fiscal policies likely influence the availability of public nursing home beds more than market forces. Hansmann (1987) assumes an exogenous public market share in his study of the determinants of the not-for-profit nursing home share in different areas of the United States over time.
The supply-side variables are intended to capture relative differences in the costs of providing, and the willingness to offer, nursing home care across the various market areas. As such, they include: the Centers for Medicare and Medicaid Services (CMS) area wage index (in natural logs), the number of nursing homes per capita, the Herfindahl-Hirschman index (HHI) of the market concentration of nursing homes, and the percentage of nursing homes that are hospital based or belong to a chain. We also control for the presence of certificate of need laws (CON), the existence of a moratorium on nursing home construction, and the type and generosity of Medicaid reimbursement at the state level. 10 In another specification, these important state policy variables are replaced by state fixed effects.
The primary focus of our paper is the impact of ownership mix on consumer welfare in the nursing home industry. We use the aggregate market share of not-forprofit nursing homes in each market to identify varying degrees of competitive spillovers in various nursing home markets. Theoretically, the market share of not-forprofit nursing homes may be endogenous. For example, residents may be drawn to notfor-profit nursing homes because managers set aside extra beds in pursuit of the personal utility derived from operating larger organizations (Newhouse 1970 ). In addition, David (2003) , Glaeser and Shleifer (2001) , and Lakdawalla and Philipson (1998) develop models in which organizations choose the form of ownership that provides benefits in excess of costs. Consequently, theory dictates that we test whether the not-for-profit share can be treated as exogenous.
Following Grabowski and Hirth (2003) , the not-for-profit share of hospital beds in 1986 is one of the instruments used in the test of exogeneity. In their study, Grabowski and Hirth make a compelling theoretical and empirical case for this particular instrument. 11 They argue that the lagged value of the not-for-profit hospital market share serves as a plausible instrument because it captures those areas that historically have been more favorable for the development of not-for-profit health care organizations. In addition, the relative share of not-for-profits in different parts of the country may be deeply rooted in historical factors, such as a city's age, and different patterns of voluntarism and charitable provision that have little to do with the advanced technology and prevalence of third-party payment that characterize the current health care environment. Grabowski and Hirth's statistical analysis provides strong support for the suitability of the lagged not-for-profit hospital market share as an instrument.
The change in the poverty rate between 1991 and 1997 in each county serves as our second instrumental variable. Hansmann (1987 Hansmann ( , 1996 , among others, argues that forprofit organizations are better able to react to changes in demand given that they are more entrepreneurial than not-for-profits. In addition, not-for-profits are relatively locked in to their existing capital because of legal barriers to raising equity capital. As a result, forprofit nursing homes exit markets where poverty is rising and enter markets where poverty is falling, with the not-for-profit market shares adjusting accordingly. Moreover, a commitment to servicing areas where poverty is worsening over time may agree with the charitable mission of a not-for-profit nursing home, giving them reason to stay when for-profits are leaving. For these two reasons, the market share of not-for-profit nursing homes is likely to be higher in market areas in which poverty increases over time.
The two first-stage regression models are estimated by the Tobit procedure. The Tobit procedure considers that the dependent variable (not-for-profit share) is left-and rightcensored at 0% and 100%, respectively. The first-stage multiple regression results are reported in Tables 2 and 3. Table 2 shows the results with state policy variables such as CON laws and Medicaid reimbursement levels specified, and Table 3 displays the results with state fixed effects. As expected, the coefficient estimates are positive and statistically significant on both of the instruments in the two equations. According to the regression results, the not-for-profit nursing home share is greater in those market areas where the poverty rate has increased over the previous six years and where not-for-profit hospitals traditionally have dominated. For later purposes, it is important to note that the regression findings in Table 2 suggest a lower not-for-profit nursing home market share in counties where a state CON law exists.
Using the approach suggested by Davidson and MacKinnon (1993) , we employ the Hausman (1978) test for the exogeneity of the not-for-profit share. The null hypothesis of exogeneity is rejected by the Hausman test and we therefore examine the relationship between the not-for-profit share and each of our two measures of utilization using the twostage least squares (TSLS) procedure.
Empirical Results
Four multiple regression results are reported in Tables 4 through 7. Tables 4 and 5 summarize the findings for private-pay utilization with the state policy variables and state fixed effects, respectively. Tables 6 and 7 show the results for similar regression specifications for Medicaid use. The reported standard errors are made heteroskedasticconsistent.
In Tables 4 and 5 , the regression results reveal that the independent variables explain a sizable proportion of the variation in use of private-pay nursing home care across the various counties of the United States. The findings in the two tables are fairly similar except that the results in Table 4 offer some insights into the effect of various state policies on private-pay nursing home utilization. Not surprisingly, both sets of results indicate that private-pay nursing home care is used more extensively in counties with high income and where a greater percentage of the population is white. Also, private-pay utilization is higher in areas where more doctors act as referral sources for nursing home services and where more nursing homes are available. According to the results in Table 4 , private-pay utilization is lower in counties where state CON laws and nursing home construction moratoria exist, although the CON relationship is much weaker. These entry barriers likely produce higher prices, which reduce the quantity demanded of private nursing home care at the extensive margin. In addition, the regression findings imply that private-pay utilization declines with higher Medicaid reimbursement, as the Scanlon (1980) model predicts.
More important for the research at hand is the finding that the coefficient estimates on the not-for-profit market share are positive and statistically significant in both regression equations. Specifically, the results from the tables suggest that a one-percentage-point increase in the not-for-profit market share results in 1.4 to 2.7 additional private-pay residents per 10,000 elderly individuals in the typical market area. This direct relationship suggests that a marginal increase in not-forprofit nursing home penetration generates more benefits than costs from a private-pay consumer's perspective.
The results for Medicaid use in Tables 6 and 7 offer a different insight. According to these findings, the not-for-profit share has no statistically significant marginal impact on the number of Medicaid residents at the 5% level or better. This may mean that the direct ''voting with the feet'' mechanism is offset completely by the private-pay demand increase and the quality-induced cost increase brought on by increased not-for-profit penetration. In any case, the results suggest that Medicaid residents are not adversely affected by a marginal change in the not-for-profit market share.
It is also interesting that the results for the state policy variables in Table 6 reveal that the presence of CON laws and moratoriums on further nursing home construction benefits Medicaid recipients. The higher prices from these entry barriers may squeeze out privatepay residents and thereby make room for more Medicaid residents in nursing homes. The positive coefficient estimates on the HHI in both tables support this interpretation of the results. That is, the number of Medicaid residents increases with market concentration in the nursing home industry, assuming all other factors remain constant. Alternatively, or simultaneously, CON laws and moratoriums may cause investors to build assistedliving facilities for private-pay individuals. In addition, the increased number of community care agencies during the mid-1990s may have been able to accommodate some of the private-pay people in states with CON laws. Finally, the regression results imply that the number of Medicaid residents increases with the Medicaid reimbursement rate as the Scanlon model predicts. 12 Policy Implications
An important policy implication can be drawn from these findings. According to our regression results, a marginal increase in the not-for-profit nursing home market share above its mean value of 24% produces more consumer benefits than costs. Our data indicate that the market share of not-forprofit nursing homes is below 24% in slightly over 60% of all nursing home markets in the United States. Consequently, not-for- profit nursing homes are significantly underrepresented from a consumer's perspective in most U. S. nursing home markets. It follows from this, therefore, that more quality of care per dollar can be obtained through an increase in the market penetration of notfor-profit organizations in most market areas. 13 These findings are intriguing because they suggest that for-profit nursing homes may have to be converted to not-for-profit status to improve consumer welfare in many market areas. At the same time, the results are not surprising given the attention paid to allegations of inferior quality of care in the nursing home industry (Institute of Medicine 2001).
One may wonder why a greater mix of not-for-profit organizations has not evolved naturally in the nursing home industry because of normal market forces. Several reasons come to mind. First, regulatory factors such as the presence of CON laws may provide some explanation for the underallocation of not-for-profit organizations to the nursing home industry. In the context of the hospital services industry, Gulley and Santerre (1993) find that the for-profit market share is greater in states with certificate of need laws. They argue that for-profit hospitals face a greater incentive to jump the hurdle created by CON laws because of the economic rents generated by that entry barrier. Lakdawalla and Philipson (1998) find empirically that CON laws have led to a larger for-profit share in the nursing home industry for that same reason. Our results in Table 2 are consistent-they show an inverse relation between the presence of CON laws and the not-for-profit market share. Second, as mentioned previously, Hansmann (1987 Hansmann ( , 1996 argues that compared to for-profit organizations, not-for-profit nursing homes are less mobile because of the inability to raise equity capital. Hence, not-for-profit nursing homes are unable to react to imbalances in supply and demand in the same way, and as quickly, as for-profits often can.
Conclusion
This paper offers a test of the welfare implications of the ownership mix in various nursing home markets across the United States. When consumers lack sufficient information about nursing home quality, the general notion is that nonprofit organizations generate societal benefits by offering (and signaling) quality assurance. But nonprofits simultaneously may result in higher production costs because of less attention devoted to production efficiency. The opposite scenario is thought to hold for for-profit organizations. Thus, a mixture of ownership types in the marketplace may keep quality and costs under control as a result of competitive spillovers.
In this study, we propose that the welfare implications of the ownership mix might be inferred by using multiple regression analysis to view how a change in ownership mix affects use, or quantity, of nursing home care. If a small increase in one type of ownership results in greater utilization, then consumer benefits outweigh consumer costs at the margin. Our empirical results suggest that too few not-for-profit nursing homes characterize the typical nursing home market (county) of the United States-at least that was the case in 1996. As a result, more quality of care per dollar could be achieved by encouraging a greater share of not-for-profit nursing homes in most U. S. market areas.
Our empirical finding that not-for-profit nursing homes are under-represented from a consumer welfare perspective is consistent with the relatively low average market share of 24% that can be observed across the various nursing home markets in our sample (in 1996) . Schlesinger and Gray (2006) point out that the for-profit dominance among nursing homes seems questionable given the wide disparities in ownership-related quality of care. They contend that ''public policy might seek to ensure that the nonprofit market share exceeds 30-40 percent in each community, to capture the spillover benefits involving trustworthy practices'' (p. 229). Given that objective, local and state policymakers may want to design incentives to attract a greater percentage of not-for-profit nursing homes in their areas. It is customarily thought that raising the Medicaid reimbursement rate represents a good mechanism to increase the percentage of not-for-profit nursing homes. However, our empirical findings imply that a higher Medicaid reimbursement rate does not necessarily favor not-for-profit nursing homes. In addition, an increase in the Medicaid reimbursement rate only benefits Medicaid residents. Private-pay residents, because they are squeezed out, are harmed by an increase in the Medicaid rate. Although it may accomplish other objectives, raising Medicaid reimbursement rates does not provide a solution for the under-allocation of not-forprofit organizations in the nursing home industry.
The literature suggests that not-for-profits are disadvantaged because of their limited access to ready capital and because of CON laws. To provide access to capital, local and state policymakers might want to offer construction bond subsidies to attract a greater percentage of not-for-profit nursing homes into their areas. In addition, government-subsidized financing could be made available for converting for-profit nursing homes to not-for-profit status. CON laws might be used to the advantage of not-for-profit nursing homes by selectively approving only not-for-profits where for-profit nursing homes already have a significant presence. For extreme cases, where the for-profit market share already is well above 60%, a moratorium might be imposed on the construction of new forprofit nursing homes and on the for-profit conversion of existing not-for-profit nursing homes. 
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The authors thank David Grabowski for supplying the data used in the analysis and for his comments on an earlier draft of this manuscript. We also thank Guy David and participants at the Health Economics Conference at the National Bureau of Economic Research and participants at the finance seminar at the University of Connecticut in the spring of 2006 for their many helpful comments on earlier drafts. Finally, we thank the anonymous referees and the previous editor of this journal, Katherine Swartz, for their many helpful comments and suggestions for improving the paper. Weisbrod (1988) offers externality and equity explanations. 4 Notice that the objective function of not-forprofit decision makers is described quite loosely. As the literature suggests, not-forprofits may maximize some combination of quality, quantity, profits, and organizational slack, among other variables (e.g., see the discussion on pages 393 to 401 in Santerre and Neun 2007 in the context of the hospital services industry). It is not our intent in this paper to provide an explicit model of not-forprofit behavior. All that is necessary for our analysis is that not-for-profit nursing homes may pursue different goals than for-profit nursing homes, whatever they might be, but that competitive spillovers between the two types of ownership potentially influence how each actually behaves in the marketplace. The competitive spillovers bring about adjustments in the market utilization of nursing home care through changes in supply and demand. This approach essentially helps us determine whether the higher costs of not-for-profits are because of inefficiency or perquisites, or due to the efficient production of quality at the margin. 5 Glaeser (2002) also notes that competition in product markets keeps not-for-profit organizations in line even though their governance structures may be weak. 6 Svorney finds empirically that physician licensure leads to a reduced consumption of physician services. That is, physician licensure increased entry costs (supply) by more than it increased consumer benefits from quality assurance (demand). Thus her results provide support for the special interest theory of physician licensure. 7 Although the analysis is hypothetical, Gulley and Santerre (2007) find empirically that nursing home prices are higher on average in markets with a greater percentage of not-forprofit nursing homes. They also find that notfor-profit nursing homes, in isolation, charge a higher price than for-profit nursing homes. 8 Because of their mission to care for indigent elderly people, religiously affiliated not-forprofit nursing homes may operate with a loss longer than secular not-for-profit nursing homes before reacting to the greater costs of offering higher quality care by adjusting patient mix. But at some point, economic theory suggests that the marginal adjustments should occur even among church-owned homes. Using a sample of California nursing homes, Gulley and Santerre (2007) find that the average church-owned nursing home tends to operate with higher costs but charges roughly the same price as an otherwise similar secular institution. Both the costs and price of a church-owned nursing home are greater than those of the typical for-profit nursing home. 9 Population, median income, and the CMS area wage index are specified in natural log form so that all variables are similarly expressed as ratios. 10 It is important to note that using county data substantially lessens the potential endogeneity problem normally associated with using data that identify state-level public choices. The presence of a certificate of need law, a moratorium on further construction, and the type and level of Medicaid reimbursement are less likely to be endogenous at the county level than at the state level. Any one county in isolation likely has little impact on the state possessing any of these public policies, except in the case of highly populated areas, perhaps. As a result, we eliminated all counties with population in excess of 100,000. The empirical results remain largely the same. 11 Grabowski and Hirth also specify the growth of the elderly population for the 5-year period from 1991 to 1996 as an additional instrument. Given that our dependent variable is the number of residents, this instrument is much less ideal than the lagged nonprofit hospital share. In any case, this variable proved to be statistically insignificant.
12 Although the HHI represents a control variable in the regression analysis and thereby captures the degree of competition, an interaction effect may exist between ownership type and the degree of competition. Santerre and Vernon (2006) faced a similar issue. The concern is that not-for-profits may exploit their pricing power less aggressively in noncompetitive markets than for-profits do. If so, comparing equilibrium positions across noncompetitive and competitive markets may be problematic. As a result, we re-estimated the equations in Tables 4 and 5 for two different subsamples. One subsample contains only those markets with an HHI below 1,800 (n 5 539). The other contains those markets with an HHI above 1,800 (n 5 2,034). The Federal Trade Commission and the Department of Justice treat an HHI in excess of 1,800 as indicating high market concentration. Note that 79% of the market areas in the sample are highly concentrated according to this definition. The regression results remain largely the same except the coefficient on the not-forprofit share in the private utilization equation is larger in magnitude for the more competitive subsample (4.07 versus 2.23), perhaps indicating a larger utilization effect from the greater prevalence of not-for-profit nursing homes because lower prices are charged on average. 13 In a very early version of this paper, we allowed for a nonlinear relation between the not-forprofit share and the number of private-pay residents to determine a point estimate of the optimal ownership mix. While estimates of the optimal ownership mix of not-for-profits tended to fall within the 40% to 50% range, we questioned their reliability because most of the observations on the not-for-profit share fall below that range and because we were unable to use a two-stage procedure.
